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Abstract Storage area network (SAN) is important for network storage. We construct BWRAID, a
distributed RAID in a SAN, from commodity hardware. The original version BWRAID has a
symmetric architecture. However, it has three problems: Firstly, it reads data to re-calculate parity
when it expands, and the re-calculation consumes much 10 and time. Secondly, it recovers data to one
storage node (SN), and recovery can be more efficient if parallel on multi nodes. Thirdly, its data
layout is bad for 10, that makes its internal RAID4 have many costly read-modify-write updates even
on sequential writes. To solve these problems, we propose a network declustering BWRAID. It has
an asymmetric architecture like a declustering RAID, but it is declustered by equal size virtual disks
instead of blocks. It is expanded by moving virtual disks without calculation. It runs multi recovery in
parallel as the number of nodes involved in each recovery is less than the total number of nodes in the
system. To optimize 10, we change its data layout to express user 10 space by internal RAID4
stripes. We also provide algorithms to search suitable virtual disks for system allocation, expansion,
or recovery. Experiments show that network declustering BWRAID is better than the original one. It
expands the system without calculating parity five to eight times faster, and its parallel recovery is

multi times faster, and it increases the 10 performance with the new data layout.
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Architecture of original BWRAID.
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Fig. 2 Device stacks of DPP data layout.
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Fig. 3 Architecture of network declustering BWRAID.
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Fig. 5 Bandwidth comparison of direct sequential write.

B 5 WUF direct 5 98 Ho AL

6 XFE T 2 Bl A Jm 0 00 524 . 1A R
B, BWRAID H M RAID1 [ 7S Hi B% #2152 BUER 3.
DDP i Ja i) 1 A% 5 g [|] B 432 B 2 4> SNL3 AN P
vt W 4 F) A 2 6 4~ SN g 4 98, . 78 1~3 4>
&PV AT U L B SRR s 1 4~6 K&
P AT R, B SN B A 1~2 A5 lalii. 2
10 3% RV AR 45 2 A4 U 0] bl AS 4 G 1% 25040 O et

600
~ 8. 500
£S
A< 400
w— 3
5%
£ 300
o3
ég 200
53 - DPPR
A2 100 -m DDPR
0 1 1 1 1 1 1
1 2 3 4 5 6

Clients

Fig. 6 Bandwidth comparison of direct sequential read.
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